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 Problem Statement:  The typical 24-week timeline to prepare roadway 
contract documents is too long, increases costs, and delays construction 

 Objective:  Reduce the processing time from 24 to 12 weeks 

 Project Team: 

 Greg Wong – HQ CTC Liaison 

 Lyle Stockton – HQ Programming 

 Fermin Barriga – NR Design 

 Patrick Bishop – NR Office Engineer 

 Dung Nguyen – DES Office Engineer 

 Ted Miyashiro – DES Office Engineer 

 Masoud Taheri – Federal Liaison 

 Raul Lerma – Federal Liaison 

 Bob Lowrie – D11 PPM 

 

Lean 6-Sigma Program 

Reduce PS&E Processing Timeline 



 Current Process 

 Desired spec limit is 84 
days (12 wks) 

 Current average 160 days 
(appx 24 wks) 

 Current Maximum 530 
days 

 17% within Spec 

 Non normal distribution 

 

 

Lean 6-Sigma Program 

Baseline Capability 



 At least 34 steps with only 6 value added (in green) 

Lean 6-Sigma Program 

Initial Process Map 

95% Review by 
functions

X E-mail to reviewers
X Circulate 95% PS&E
X identify PIF
X Include segregated BEES

Y Compiled comments
Y PIF Approved

Comments 
Resolution

X Receive funct comments
X Receive Const comments

Y comments resolved

Update 

PS&E based 

on 

comments

X Revise plans
X Revise BEES
X Revise specs

Y Revised PS&E

95% 
Constructability 

Review

X E-mail to reviewers
X Circulate 95% PS&E
X Request meeting
X xvariable1

Y Compiled comments
Y Meeting held

Finalize PS&E

Deliverables

X PS&E chklist

Y Completed deliverables

P&E Submitted to DOE 
(M377)

X Open T255
X Review P&E Form for completeness
X Input in NROE Database
X Input in HQ database
X Verify current form date
X MS Project schedule
X identify nSSPs

Y P&E form complete
Y Project in NROE database
Y Project in AADD Database

PS&E is met (M380)

X Submit Rdwy files
X Request nSSP approvals
X Submit SPS&E files

Y Pencils down
Y Final PS&E

write specs 

to create 

PS&E 

package

X Write specs
X Modify schedule

Y 95% PS&E pkg
Y Schedule PDF

Quality Assurance

X Combined PS&E files
X xvariable1
X xvariable29

Y QA completed

RTL is met (M460)

X All certs submitted
X Funding package submitted
X RTL deliverables

Y RTL Cert signed & stamped
Y Final Funding Package
Y FFAR Completed
Y Cons Con Sub (CCS) Adv

Final Delineation

X sheet numbering
X Index to plans
X Signatures
X Approval dates
X xvariable30

Y Final Plans files

Funds Request 
due to 

BUDGETS 
(SHOPP/STIP)

X FR Submittal
X RTL Cert
X Input to Database
X Cat/EX

Y Vote Box Database (draft)
Y Internal Reviews
Y Fed/State Split

Final 

Agenda to 

Commission

X Agenda language
X Address comments

Y Final alloc book items
Y Final Vote Box

Public 

Agenda

X CTC Comments
X Reviews

Y Posted on CTC website
Y Cooments addressed

CTC Vote 

(M470)

Submit to DES-
OE

X E-76 Approval
X PS&E Files
X A2A Signed
X PE seals
X Task 265 open

Y Project received
Y DES-OE Database

Tentative AD 

weeky listing

X Ad Date
X Bid Open Date

Y Tentive AD List

OBEO (set 

goals)

X BEES locked
X BEES Data File

Y OBEO Goals

Finalized BEES

X Review BEES Descriptions
X One Time Item Codes

Y Final BEES

Produce Bid 

Documents

X E-Bid File
X Final BEES
X RSS/RSP SSP

Y Final Merge

District Proof 
Books

X Final Merge
X Spec Engr review
X Changes to RSS

Y Final PS&E to Repro
Y Dist Coord w OFR

Hard Copy Bid 
Docs

X Elec Bid sys Files

Y Final Bid Docs

ADVERTISE (M480) 
PROJECT

X Upload books to system

Y Contract AD online

E-76 to FHWA

X Docs from OFR

Y State approved E-76

FHWA E-76 
Approval

Y Fed Auth Date

FFAR to 
OFR

X Request Fed ID
X Verify fed funding

Y Fed ID to DOE
Delegated 
Project

Dist Director 
Signs A2A

X A2A Form
X Attachments
X xvariable3

Y signed A2A

Produce Elec 
Docs

X Final Bid Docs

Y EBS Files
Y Bid X Letting
Y Elec Cont Docs

Assign 
Spec 

Engineer

X pool of engineers
X assigning manager

Y selected engineer
Y Schedule distributed

Cursory PS&E 
review

X plans & est

Y review comments

Return to 
Designer

X Poor quality/incomplete set

Y Improved set
Y resubmit Pkg

FFAR & E-
76 Docs to

OFR

X FFAR & Attach

Y Submittal

OFR Review 
of Docs

X Req Fed ID
X Verify funding

Y Completed Fdg pkg
Y Fed ID to DOE

Return to 
District

X Incomplete submittal

Y Complete submittal

Funding 
Certification

X CTC Vote
X E-76 Approved

Y Funding Certified

Distribution of Bid
Books

Stds 

Updates

X Revise PS&E

Y Revised PS&E

Cons 

Concurrence

X Const Comments
X xvariable2

Y Concurrence Memo



Analytical tools used to determine critical x’s : 

 

 Fishbone Diagram 

 Pareto Charts 

 Failure Modes and Effects Analysis (FMEAs) 

 Multi-Vari Analysis 

 Hypothesis Tests 

 

Lean 6-Sigma Program 

Analysis Tools 



 Four activities add up to 40-working days (or 8 weeks).  At least 6-
weeks are for reviews and quality assurance.  

Lean 6-Sigma Program 

Key Analytical Finding 1 



 The funding allocation timeline is about 8-weeks.  However, if it 
runs in parallel it shortens the current timeline significantly. 

Lean 6-Sigma Program 

Key Analytical Finding 2 



 Complex project with unclear scope elements and estimate. 

 Unclear specification editing instructions. 

 Late design updates due to permit expirations and requirements. 

 Late identification of non-standard specifications. 

 Final plans not ready due to continuous design. 

 Poor quality plans with numerous review comments. 

 Standards updates throughout contract preparation. 

 Functional deliverables not completed due to poor coordination. 

 Federal approval delays due to incomplete submittals. 

 Stage construction issues missed during early reviews. 

 Contract misses the CTC funding allocation submittal date. 

Lean 6-Sigma Program 

Critical X’s (root causes of delays) 



 Process map steps in parallel for District, Federal, and Headquarters activities. 

 Early constructability and safety reviews.  

 Revised checklists and templates to clarify requirements. 

 Standard scheduling of safety and constructability reviews (milestone 430). 

 Policy, process, and guidance revisions. 

 Cross training of staff for peer reviews and quality improvement. 

 Seeking delegation from FHWA and Caltrans HQ for certain activities. 

 Simplification or elimination of non-value added steps. 

 

 

 

Lean 6-Sigma Program 

Improvement Techniques 



 The new process map follows a 12-week timeline, incorporates parallel 
steps, early reviews, simplified checklists, and quality assurance tracking 

Lean 6-Sigma Program 

New Process Map 

95% Functional 

Review

Comments 

Resolution & 

CONS 

Concurrence

Constructability Review

Final PS&E & 

RTL 

Deliverables
M377 P&E to DOE Milestone (M430)

Create 

Circulation 

Package
Quality Assurance

RTL (M460)

Final Delineation

Funds 

Request

Final 

Agenda to 

Commission

Public 

Agenda
CTC Vote (M470)

Submit to 

DES-OE

Tentative AD 

weeky listing

OBEO (set 

goals)

Prepare 

BEES for Bid 

Docs

Produce Bid 

Documents
District Proof 

Books

Hard Copy 

Bid Docs

ADVERTISE (M480) 

PROJECT

E-76 to 

FHWA

FHWA E-76 

Approval

Produce 

Elec Docs

Assign Spec 

Engineer

OFR Reviews 

Docs

BID 

OPENING

Distribution of 

Bid Books

Safety 

Review 

(M310)

Draft P&E
Final P&E 

Submittal

3 weeks from Submit to DES-OE to M480 (ADV) 

6 weeks from M377 (P&E) to M430 (DCR) 
FFAR Docs 

to OFR

Fed Aid No. in 

OE Database/ 

draft Fed-

State funding 

split

Plans Quality Control

Fed Auth Date in 

OE Database

OFR Determine Fund 

Type / Mix

2 weeks M430 to M460

This follows CTC Meeting timeline based on calendar

Sgned 

A2A 

Form/w 

future 

CTC 

date 

can not submit over 
120% of prog 
amount

FFAR is good. 
includes ENV Cert

Draft SPS&E 

(M378)

Possible revisions

M430 Checklist to 
Designer

1-DAY 10-DAYS 10-DAYS 5-DAYS 5-DAYS
1-DAY

5-DAYS

5-DAYS

1-DAY
5-DAYS10-DAYS

5-DAYS
1-DAY

1 week from M460 (RTL) to Submit to DES-OE

P&Q (M375?) Final SPS&E 

Optional 

M380?

nSSPs for 

approval



Lean 6-Sigma Program 

New Capability Analysis 

 New Process 

 Upper Spec Limit 84 days 
(12 wks) 

 Expected new average 77 
days 

 Expected Maximum 90 
days 

 75% within Spec 

 Non normal distribution 

 

 



 Quality Assurance milestone for inspection, gathering, and 
analyzing data. 

 Monitoring checklists and guidance to see how they are being 
integrated in the process, and identify areas of improvements. 

 I-chart for overall completion 

 Best Bid Standards (BBS) tracking for contract preparation. 

 Continuous improvement plan including quarterly meetings for 
the first year of implementation. 

 Pareto chart. 

Lean 6-Sigma Program 

Control Plan 



 Improved Plans Quality 

 Better schedule management 

 Trained engineering workforce 

 Better customer satisfaction 

 Consistent quality products 

 Improved Morale 

 

Lean 6-Sigma Program 

Additional Benefits 



 

 Name: Martin Villanueva 

 

 Phone: (530) 741-5450 

 

 Email: martin.Villanueva@dot.ca.gov 

 

Lean 6-Sigma Program 

Green Belt Contact Information 


